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IN THE 



UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicants : 



Svetlana A. MORENKOVA 



Serial No. : 



New 



Filing Date: 



July 30, 2001 



For: 



INSULIN- CONTAINING MEDICAMENT FOR PERORAL 
APPLICATION AND METHOD FOR THE PRODUCTION THEREOF 



PRELIMINARY AMENDMENT 



Assistant Commissioner of Patents 
Washington, D.C. 2 0231 



Sir: 



Prior to initial examination, please amend the above- 
identified application as follows: 



Please amend claims 3-6 and 10-12 as follows: 

3. (Amended) Medicine on claim 1, characterized in the fact 
that the content of auxiliary substance makes 1-2,5 mass%. 

4. (Amended) Medicine on claim 1, characterized in the fact 
that erythrocytes excreted from fresh pig, livestock or horse blood 
can be used as erythrocytes . 

5. (Amended) Medicine on claim 1, characterized in the fact 
that it contains erythrocytes excreted from fresh human blood. 



IN THE CLAIMS 



6. (Amended) Medicine on claim 1, characterized in the fact 
that it contains glutarite dialdehyde. 

10. (Amended) Method on claim 7, characterized in the fact 
that erythrocytes excreted from fresh pig, livestock or horse blood 
are used as erythrocytes. 

11. (Amended) Method on claim 7, characterized in the fact 
that it contains erythrocytes excreted from fresh human blood. 

12. (Amended) Method on claim 7, characterized in the fact that it 
contains glutarite dialdehyde as a stitching agent. 



REMARKS 



The foregoing Preliminary Amendment is requested in order to 
delete the multiple dependent claims and avoid paying the multiple 
dependent claims fee. 

Attached hereto is a marked-up version of the changes made to 
the specification and claims by the current amendment. The 
attached page is captioned D VERSION WITH MARKINGS TO SHOW CHANGES 
MADE. D 

Early action on the merits is respectfully requested. 



Respectfully submitted, 
JACOBSON HOLMAN PLLC 




John/ 
Reg 



C . Holman 
No. 22,769 



400 Seventh Street, N.W. 
Washington, D.C. 20004-2201 
(202) 638-6666 



Atty. Docket: P67002US0 
Date: July 30, 2001 
JCH : j rc 
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It i 

VERSION WITH MARKINGS TO SHOW CHANGES MADE 



IN THE CLAIMS 

3 . (Amended) Medicine on claim 1 any of — fc-he — itcm3 — 1 — or 2 , 
characterized in the fact that the content of auxiliary substance 
makes 1-2,5 mass%. 

4 . (Amended) Medicine on claim 1 any — o€ — fefee — items — £—3-, 
characterized in the fact that erythrocytes excreted from fresh 
pig, livestock or horse blood can be used as erythrocytes. 

5. (Amended) Medicine on claim 1 any — o€ — the — itcm3 — t— 3-, 
characterized in the fact that it contains erythrocytes excreted 
from fresh human blood. 

6. (Amended) Medicine on claim 1 any — &€ — fefee — itcm3 — 3r— 5-, 
characterized in the fact that it contains glutarite dialdehyde. 

10. (Amended) Method on claim 7 any — e£ — fcfee — items — 7—9-, 
characterized in the fact that erythrocytes excreted from fresh 
pig, livestock or horse blood are used as erythrocytes. 
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11. (Amended) Method on claim 7 any — ef — fcfee — itcmg — 3—9-, 
characterized in the fact that it contains erythrocytes excreted 
from fresh human blood. 

12 . (Amended) Method on claim 7 any of the itcrrt3 7 11 , 
characterized in the fact that it contains glutarite dialdehyde 
as a stitching agent. 
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Law Offices of 

JACOBSON, PR\tB f HOLMAN & STERN, PLLC 

THE JENIFER BUILDING 
400 SEVENTH STREET, N,W, 
WASHINGTON, D.C. 20004 

Attn/* Docket No. ^ 



SMALL ENTITY DECLARATION 

[37 CFR <L9(c-0] 

Each undersigned declares that: 

(1) & the application attached hereto. 

(2) □ U.S. Application Serial No. t filed 



(3) a U.S. Patent No . Issued, 



is entitled to the benefit? of "small entity" status for paying reduced fees under 35 USC 41 (a) and (b) to the Patent and Trademark Office by 
virtue of the following: 

(4) OS Each undersigned declares that he/she qualifies as an independent inventor, or would qualify had he/she made the invention, a& 
defined in 37 CFR 1 .9(c). 

(5) Q The undersigned declares that he/she is an official empowered to act on behalf of the concern identified below; that this concern 
qualifies us a small business concern as defined in 37 CFK 1 .9(d); that exclusive rights to the Invention have been conveyed to and remain 
with the a mail business concern, or if the rights are not exclusive, that all oth»r rights belong to small entities as defined in 37 CFR 1 .9. 

(6) p The undersigned declares that he/she is an official empowered to act on behalf of the organization Identified below; that this 
organization qualifies as a nonprofit organisation as defined in 

(a) Q 37 CFR 1.0(e)(1) 

(b) D 37 CFR 1 .9(e)(2) 
(C) U 37 CFR 1,9(e)p) 

(d) n 37 CFR 1 .9(e)(4) State law of „ , 

that exclusive rights to the invention have boon conveyed to and remain with the organisation, or if the rights ar« not exclusive, that all 
other rights belong to organizations as defined in 37 CFR 1 ,9, 

(7) Each person, concern or organization io <fchich i/wo have assigned, granted, conveyed or licensed, or am under an obligation under 
^contract or law to assign, grant, convey, or iicenso any rights tn the invention Is listed below; 

(a) U no such person, concern or organization 

(0) Gf person**, concerns «r organizations listed below 
[a separate declaration Is required from each named person, concern or organization haying rights to this invention averting to their status 
as "email entities."] 

J Full Name Q ™* VTQ E AKTSIONERNQK QBSQHKS'l'VO "QUANTUM SATIS" 

Samara rmkay a > u.l - • d. 1/5 Moscow 113101 
iiAddress , « _ , — 

O Individual # Small Business Concern □ Nonprofit Organization 

iftve aclciowiodge the duty to file, In this application or patent, notification of any Chanqe in status resulting in loss or entitlement of small 
entity prior to paying, or at the time of paying, the earliest of the Issue fee or any maintenance foe due after Ihe date on which status as a srnaii 
entity is no longer appropriate. (37 CFR 1.28(b)) 

1/wc hereby declare that all statements made herein of his/her own knowledge are true and that all statements made on information and 
belief are believed to be true: and further that those statements were made with the knowledge that willful false statements so made ate 
punishable by fine or imprisonment, or both, under Section 1001 of Titie 18 of the United States Code and that such willful false statements 
may Jeopardise the validity of the application, any patent issued thereon, or any patent to which this declaration is directed. 
MORENKOVA Svctlmwa JL s J J \ / n , ^. n < 



Typed Name of inventor 


Signature * 


Date 


Typed Name of inventor 


Signature 


Pate 


Typed Name Of Inventor 


Signature 


Date 


Typed Name of Inventor 
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Signature 


Date 


Name of Small Business Concern or Nonprofit Organization 


Typed Name 


" Signature 


Date 



Title of Signatory 
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■* ' r Law Offices of 

JACOBSON, PRICE, HOLMAN & STERN, PLLC 

THE JENIFER BUILDING 
400 SEVENTH STREET, N.W. 
WASHINGTON, D.C. 20004 

Attrty$ Docket No. _ 



SMALL ENTITY DECLARATION 

[37CFR1.9(c-f)J 



Each undersigned declares that: 

(1) g the application attached hereto. 

(2) n U,S, Application Serial No 



_, filed 



□ U.S. Patent No. 



Issued- 



is entitled I to the benefits of "small entity" status for paying reduced fees under 35 USC 41 (a) and (b) to the Patent and Trademark Office by 
vjrtue of the following: 7 

^ <• ^1 Q.I^pS? 1 ? 1 ??^^ Stares that he/she qualifies as an Independent Inventor, or would qualify had he/she made the Invention, as 
defined in 37 CFR 1.9(c). 

(5) g The undersigned declares that he/she is an official empowered to act on behalf of the concern identified below; that this; concern 



qualifies a* a small business concern as defined in 37 CFR 1,$(d); that exclusive rights to the Invention have been conveyed to and remain 
with the small business concern, or if the rights ate not exclusive, that all other rights belong to small entities as defined in 37 CFR 1 .9. 

(6) p The undersigned declares that he/she is an official empowered to act on behalf of the organization identified below; that this 
organization qualifies as a nonprofit organisation as defined in 

O W O 37 CFR 1.9(e)(1) 

kU (b) a 37 CFR 1.9(e)(2) 

W (c) D 37 CFR 1.9(e)(3) 

(d) n 37 CFR 1 .9(e)(4) State law of . 



p that exclusive rights to the invention have been conveyed to and remain with the organization, or if the rights are not exclusive, that all 
other rights belong to organizations as defined in 37 CFR 1 ,9. 

s 'n; U) Each person, concern or organization to which !/we have assigned, granted, conveyed or licensed, or am under an obligation under 
■j -fcsOntract or law to assign, grant, convey, cr license any rights in the invention is listed below: 

^ T (a) & no such person, concern or organization 

; £== ; (b) d persons, concerns or organizations listed below 

[a separate declaration is required from each named person, concern or organisation having rlqhts to this invention averring to their status 
\gi as "small entitles."] 



yiddress. 



□ Individual 



Q Small Business Concern 



□ Nonprofit Organization 



l/we acknowledge the duty to file, in this application or patent, notification of any change in status resulting in Iops of entitlement of small 
entity prior to paying, or at the time of paying, the earliest of the issue fee or any maintenance fee due after the date on which status as a small 
entity is no longer appropriate, (37 CFR 1 .28(b)) 

l/we hereby declare that all statements made herein of his/her own knowledge are true and that all statements made on information and 
belief art* believed to be true: and further that these statements ware mado with the Knowledge that willful falso statements so rrrade are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such wiilful false statements 
may jeopardize the validity of the application, any patent issued thereon, or any patent to which this declaration is directed. 
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f INSULIN-CONTAINING MEDICAMENT FOR PERORALl 
APPLICATION AND METHOD FOR THE \ 

\ 

PRODUCTION THEREOF^ — 



The invention refers to medical science and deals with insulin-containing medicine 
5 for peroral use and its derivation method. 

PRECEDING LEVEL OF TECHNIQUE 
Diabetes - is one of the most widespread severe diseases, the absolute or relative 
deficiency of pancreas hormone, insulin, of which underlies it 

Insulin is a half-peptide hormone with molecular mass 6000. It impacts all types of 
10 metabolism in any organism: increases the penetration of glucose into organism tissues, 
prompts its utilization, reduces content of glycogen in liver and increases its number in 
muscles, enhances the intensity of protein synthesis and slows decomposition of the latter. 

The principal method for injection of insulin into a human organism is hypodermic 
and intramuscular injection of medication. The attempts of insulin injection in the most 
15 physiological and patient-suitable peroral way turned out to be unsuccessful, for insulin 
easily degrades under the influence of digestive ferments, the fact that leads to loss of its 
biological activity. 

The main obstacle, occurred when creating peroral forms of insulin, is its low 
resistance to the behavior of proteolitic ferments of gastrointestinal tract. 
20 Over the last decade there were numerous attempts to create peroral forms of 

insulin, nevertheless, so far it was impossible to create the efficiently acting medicine, able 
to compete in terms of its active properties with insulin injected. 

The medicine of insulin for peroral use, which represents a water-oily micro- 
emulsion consisting of insulin, lipids and protease deterrent, is well known. Micro- 



emulsion is then covered with carboxymethylcellulos (Cho Y.W., Flynn M. ? Lancet, 1989, 
#30, p.1518 SaffranM,KurnarG.S.). 

The substantial deficiency of this medicine along with the labor-intensive and 
expensive technology of manufacturing, is the carrier - carboxymethylcellulos which is 
subject to influence of micro-organism as well as able to absorb a great number of insulin, 
as the result of which the form derived doesn't correspond with the requirements of the 
efficient peroral use of insulin. 

There is a widespread notion about insulin-containing medicine consisting of the 
core with the content of insulin and auxiliary substances and capsule made of biodegrading 
medium polymer (Savarlar C, et al, A new approach to the oral administration of insulin 
and other peptide drugs, Science, 1986, v.233, pp. 1081-1084). 

The medicine is produced by injection of 1-40 mg of crystal insulin and 200 mg of 
stoichiometric impurity of 5-methoxisalicylic acid and sodium bicarbonate. Then the 
capsule (tablet) is covered with so-polymer of hydroxiethylmethacrylate and styrene, 
stitched with devinylazobenzene. The capsule is resistant to the effect of stomach medium 
and thin intestines, but gets decomposed in thick intestines under the influence of 
microorganisms existing there. 

The deficiency of this medium is its low efficiency and undefined time for reaching 
maximum effect. Peroral injection of the said medicine, containing 1 unit of insulin, into 
rats leads to reduction of glucose concentration in blood by 20% within 9 hours after the 
injection. At the same time the intramuscular injection of insulin solution in the dose 0,1 or 
1,0 units causes the reduction in the level of glucose in blood by 39 and 63% respectively. 
The maximum hypoglycemic effect for certain animals is reached within the period from 1 
to 9 hours, and for some animals the effect of reduction in glucose concentration is missing 
even in 1 0 hours after the iniection of medicine. 



A solid insulin-containing medicine, consisting of the core containing inhibitor of 
proteolitic ferments and auxiliary substances and stomach-resistant capsule (Ehud Ziv, 
Miriam Kidron, Itamar Raz et al., Oral administration of insulin of solid form to non- 
diabetic and diabetic dogs. Journal of Pharmaceutical Science 1994, x.83, #6, pp.792-794 
5 and Kidron M., Krausz M., Raz I et al, The absorption of Insulin: from the intestine in 
dogs, Nenside. Surfactants. Deterg. 1989, v.26, #5, pp.352-354) is well known. 

The medicine contains the inhibitor of trypsin made of soy as the inhibitor of 
proteolitic ferments and sodium cholate and lactose - as auxiliary substances. Lactose is 
used as a non-active filler, and sodium cholate as a compound enabling to enhance the 
P 10 penetration of insulin through intestines walls. 

f; if The deficiency of this medicine is its low efficiency. Thus, when the medicine is 

} t]l injected in a peroral way into healthy dogs with the insulin dose 40 units/kg. of animal's 
hi weight, the maximum reduction in glucose concentration in animal's blood makes 18%, 
P though with a hypodermic injection the similar hypoglycemic effect may be reached with 

jjS 15 the insulin dose 10 times lower. Besides, the abovementioned medicine containing the 
y| inhibitor of trypsin made of soy has a selective effect towards various types of animals, in 

other words, it is not a universal one. Thus, when used in a peroral way it reveals activity 
towards dogs and reveals no activity towards rats (Kidron M., Krausz M., Raz I et al., The 
absorption of Insulin: from the intestine in dogs, Nenside. Surfactants. Deterg. 1989, v.26, 
20 #5, pp.352-354). 

An insulin-containing medicine, intended to treat patients with diabetes in a peroral 
way, which consists of the core sampling containing insulin, albuminous inhibitor of 
proteolitic ferments and represents a stitched hydrophilic polymer, modified by 
ovomukoide, and auxiliary substances and stomach-resistant capsule (Ru Nr.21 17488 CI, 
25 20.08.98Y is well known. 
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The medicine contains 10 UNITS of insulin per one tablet. The medicine ensures a 
statically trustworthy hypoglycemic effect on various types of mammals, including the 
human being, meaning it has a universal nature. 

Moreover, doses required to reach the necessary therapeutic effect are comparable 
with the levels for injection insulin. But the said medicine possesses low resistant 
properties, the term of experiment - up to 50 days as well as a comparatively low specific 
activity 20EA per lg of diy tablet. 

The method for derivation of insulin-containing polymer hydro-gels, including 
immobilization of insulin in the volume of stitched polymer, modified by inhibitor of 
proteolitic ferments - ovomukoides (Ru Nr.2066551 CI, 20.09.96). 

The method enables to derive medicine, possessing activity, which makes 60-70% 
of the activity of insulin medicine during hypodermic injection. But the content of insulin 
in lg of hydro-gel is not high. 

The closest to the invention proposed is the method for derivation of medicine for 
peroral use, including insulin incubation with erythrocytes in proportion 1-4:100 in the 
presence of stitching agent in final concentration 0.15-0.25% (Ru Nr.2058788 CI, 
20.04.96). 

Consequently, medicine with the content 1000 E/lg of dry mass has been derived 
with the storage period in iyophilized state - up to several years. 

DISCLOSURE OF INVENTION 

The task of the invention proposed is to create an insulin-containing medicine for 
peroral use, meaning resistant to the effect of proteolitic ferments in gastrointestinal tract 
with the increased insulin content in lg of dry substance, the fact that expands the potential 
for using the medicine in various medical forms. 



The essence of the invention is as follows: insulin-containing medicine for peroral 
use represents insulin, immobilized on erythrocytes of fresh mammal blood in the presence 
of stitching agent in proportion %: insulin: erythrocytes of fresh mammal blood 5-10: 100 
and auxiliary substance with the insulin content in lyophilized state 1250-2000 E of insulin 
per Ig of dry mass. 

The said medicine as an auxiliary substance may contain gelatin in the amount from 
1 to 2,5%. 

The said medicine includes erythrocytes excreted from the fresh pig, horse or 
human blood as erythrocytes during insulin immobilization. 

The said medicine may contain glutarite dialdehyde as a stitching agent. 

The method for derivation of insulin-containing medicine for peroral use includes 
the excretion of erythrocytes from fresh mammal blood, their incubation with insulin in 
proportion mass %: insulin: erythrocytes from fresh mammal blood 5-10: 100 in final 
content of stitching agent 0,05-0,35% within 4-6 hours under the temperature 4-8° C, along 
with this, in the process of excretion of erythrocytes the blood is influenced by centrifugal 
forces with the size 350-1 100*g within 15-30 minutes, and when insulin is incubated with 
erythrocytes, pendular rocking of composition with the frequency 0.1-0.5 Hz occurs, 
moreover, washing of the immobilized insulin is performed in several cycles, given the 
effect of centrifugal forces in each cycle with the size 350-1 100* g within 0.5-10 minutes. 

The above stated immobilization conditions enable to increase insulin content in the 
immobilized product up to 1250-2000 E of insulin in lg of dry substance. 

The technical outcome of the invention boils down to the fact that in maintaining 
stable hypoglycemic effect the activity and preservation qualities of the medical form 
derived is enhanced not only in a lyophilized but in a liquid state too. 



The invention is implemented in the following way: 

Example 1: erythrocytes were excreted from the fresh blood adding 1/10 volume of 
3.8% sodium citrate during the effect of centrifugal forces 400*g within 30 minutes under 
the temperature 4°C. Erythrocytes were washed twice with four-fold volume 0.1 5M of 
sodium chloride solution. 20ml of erythrocytes dredge were added by 10ml of 0.1M of 
phosphate buffer solution pH 6.8 containing 0.1 5M of sodium chloride, 50ml of 1% crystal 
insulin solution and 1% of glutarite dialdehyde solution up to final concentration in the 
solution 0.05% and incubated the composition during pendular rocking with the frequency 
0,5 Hz under the temperature 6°C within 6 hours, proportion insulin: erythrocytes 5:100. 
Then the suspension was washed from the non-mixed up insulin and glutarite dialdehyde 
ten times with ten-fold volumes 0.15M of sodium chloride solution during the effect of 
centrifugal forces with the size 1 100* g within 5 minutes. After the last washing the 
sediment was added by gelatin solution as a stabilizer up to final concentration 2.5%, 
stirred thoroughly for 10 minutes under the room temperature and dried in a lyophilized 
way. 

Derived 2 g of ready product representing powder of brownish color with the 
content 1250 E of insulin on lg of dry product 

Example 2: derivation of insulin-containing medicine as in the example 1, except 
for the fact that lOOmg of 1% crystal insulin solution and afterwards glutarite dialdehyde 
was added up to final concentration 0.35% proportion insulin: erythrocytes 10:100. The 
composition was incubated for 4 hours. Prior to lyophilization gelatin was added up to final 
concentration 1%. 

Derived ready product with insulin content 2000 E on lg of dry product. Proportion 
insulin: erythrocytes 10:100. Prior to use the medicine was emulged in the water up to 
reouired concentration. 
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Example 3: Testing of insulin-containing medicine was conducted on rats with 
experimental diabetes, caused by streptozotocine. Streptozotocine was injected 
intraperitoneally into male rats as taken 120mg^kg of animal mass. Streptozotocine was 
dissolved in citrate buffer pH 4,5 directly prior to injection. In 48 hours insulin-containing 
5 medicine, immobilized with the help of glutarite dialdehyde as taken 15-20 units of insulin 
in medicine (per one animal), prepared as in the example, was injected through probe into 
animals and in three hours glucose content was determined in the animal blood. Animals 
with streptozotocine diabetes, which didn't receive insulin-containing medicine, served as 
control groups. 

□ 10 As seen from the figures in table 1, glucose level in the blood of animals with 

IP streptozotocine diabetes in three hours upon the injection of insulin-containing medicine 
; reduced averagely by 65% in comparison with the diabetic animals, which didn't receive 

71 insulin-containing medicine. 

© Example 4: insulin-containing medicine, derived as in the example 1, was injected 

m 15 into adult male mice with mass 20g through probe in the volume of 0,2ml. The animals 

!*f received 2,0-2,5 units of insulin in insulin-containing medicine. Glucose content in the 
blood was determined through glucose-oxide method. The results are provided in table 2. 

From the figures provided it is vividly seen that insulin-containing medicine when 
injected into mice reduces glucose level in the blood averagely by 55% in comparison with 
20 animals, which didn't receive insulin-containing medicine. 

Example 5: Insulin-containing medicine, derived as in the example 2 as taken 10-15 
units, was injected into male rats with mass 150-180g and in 3-6 hours glucose level was 
determined Rats, which didn't receive insulin-containing medicine, served as control 
groups. The figures are provided in table 3. 
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As seen from the figures in table 3 those rats, which received insulin-containing 
medicine in 3 and 6 hours, showed reduction in glucose level in their blood, that made 52% 
and 53% respectively to the initial level, at a time when glucose level in the blood of 
control animals within the same time spell didn't change at all. 
5 Medicine in the process of manufacturing or in a ready form may be processed by 
gelatin or any other inertial compound, and prior to use may be suspended in the water. 
Medicine may be manufactured in the form of tablets, protected by any inertial related 
compound as well as applied in the form of suspension, which may be kept under the 
temperature +4° C for not less than 3 months. 
O 10 Table 1. 



Groups of animals 


Quantity of 
animals 


Glucose in blood, mM/1 


% of reduction 
to control 






M±m 


P 




Without insulin- 
containing 
medicine (norm, 
100%) 

Insulin-containing 
medicine in 
accordance with 
the invention 


20 
20 


16,10± 0,74 
5,62 ± 0,44 


<0,01 


65 



Table 2. 



Groups of 
animals 


Quantity of 
animals 


Glucose in blood, mM/1 


% of reduction 
to norm 






average 


fluctuation 
limits 




Without insulin- 
containing 
medicine (norm, 


10 


14,20 


13,80+ 4,22 




100%) 

Insulin- 
containing 
medicine in 
accordance with 
the invention 


10 


6,21 


5,74 ± 1,76 


57 



Table 3. 



Groups of 
animals 


Quantity 
of 




Glucose in blood, wM/l 






animals 
















initial 


in 3 hours 


% of 
reduction 


in 6 hours: 


% of 
reduction 


Insulin- 


10 


15,5+ 2,6< 


7,5 + 2,4 




7,24+ 1,78 




containing 
medicine of 






p<0,01 


52 


p<0,01 


53 


peroral use 














Control 
without 


10 


15,6 ± 2,5 


14,1 ± 2,5 
PX>,5 


45 


14,1 ± 2,6 
p>0,5 


2,1 


insulin- 














containing 
medicine 















Table 4. 



Duration of storage 
in years 


Glucose content in blood** mM/1 


% of reduction 




initial 


in 3 hours 




0,01 


15,5 ± 1,0 


6,2+ 0,5 


60 


0,5 


14,8 ± 0,9 


5,6+ 0,4 


62 


1 


16,1 ± 0,7 


6,7 ± 0,6 


58 


2 


15,0 ± 0,9 


6,1 ± 0,5 


59 


4 


16,5 ± 0,7 


6,7 ± 0,7 


61 


5 


14,9 ± 0,5 


5,9 ± 0,6 


6,0 



* - dried in a lyophilized way 



** - injection of medicine into rats with streptozotocine diabetes in peroral way 

TECHNICAL APPLICABILITY 
Insulin-containing medicine for peroral use may be used not only for treatment of 
diabetes but for other types of pathology as well, followed by hyperglycemia (extensive 
surgical wounds, thermal injuries, septic condition, haemorrhoidal shock, anesthesia) as 
well as during pathological states characterized with the increased albumen decomposition 
and its decreased synthesis (various stages of burn disease, nephropathies etc.). 
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CLAIMS 

1. Insulin-containing medicine for peroral use containing insulin and auxiliary 
substance, characterized in the fact that it contains insulin immobilized on erythrocytes of 
fresh mammal blood in the presence of stitching agent in proportion, in mass %: 

insulin 5-10 
erythrocytes excreted 

from fresh mammal blood 1 00 

and represents a lyophilized form with the content 1250-2000E of insulin on lg of 
dry mass. 

2. Medicine on item 1, distinguished for the fact that it contains gelatin as an 
auxiliary substance. 

3. Medicine on any of the items 1 or 2, characterized in the fact that the content of 
auxiliary substance makes 1-2,5 mass%. 

4. Medicine on any of the items 1-3, characterized in the fact that erythrocytes 
excreted from fresh pig, livestock or horse blood can be used as erythrocytes. 

5. Medicine on any of the items 1-3, characterized in the fact that it contains 
erythrocytes excreted from fresh human blood 

6. Medicine on any of the items 1-5, characterized in the fact that it contains 
glutarite dialdehyde. 

7. The method for derivation of insulin-containing medicine for peroral use, 
including the excretion of erythrocytes, from fresh mammal blood, their incubation with 
insulin in the presence of stitching agent, washing of immobilized insulin with 
physiological solution, adding of stabilizer and lyophilization, distinguished for the fact that 
the incubation of erythrocytes with insulin is carried out in proportion insulin: erythrocytes 
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t 1 f 

1 ' r 

under the temperature 4-8°C within 4-6 hours, along with this, in the process of excretion 
of erythrocytes the blood is influenced by centrifugal forces with the size 350-1 100*g 
within 15-30 minutes, and during insulin incubation with erythrocytes pendular rocking of 
composition with frequency 0,l-0,5Hz is performed, moreover, washing of immobilized 
insulin is carried out in several cycles with centrifugal forces being in effect during each of 
the cycles with the size 350-1 100*g within 0,5-10,0 minutes. 

8. Method on item 7, characterized in the fact that gelatin is used as a stabilizer. 

9. Method on item 8, characterized in the fact that gelatin in the quantity 1-2,5 
mass% is used as a stabilizer. 

10. Method on any of the items 7-9, characterized in the fact that erythrocytes 
excreted from fresh pig, livestock or horse blood are used as erythrocytes. 

11. Method on any of the items 7-9, characterized in the fact that it contains 
erythrocytes excreted from fresh human blood. 

12. Method on any of the items 7-11, characterized in the fact that it contains 
glutarite dialdehyde as a stitching agent. 
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ABSTRACT 

The invention refers to medical science and deals with insulin-containing medicine 
for peroral use and its derivation method. 
5 Insulin-containing medicine for peroral use containing insulin and auxiliary 

substance, wherein it contains insulin immobilized on erythrocytes of fresh mammal blood 
in the presence of stitching agent in proportion, in mass %: 

insulin 5-10 

erythrocytes excreted 
10 from fresh mammal blood 100 

and represents a lyophilized form with the content 1250-2000E of insulin on lg of 
dry mass. 
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